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Ultrasonographic examination of the abdomen 
of the goat. I. Reticulum, rumen, omasum, abomasum 
and intestines

U. Braun, D. Jacquat, K. Steininger

Department of Farm Animals, University of Zurich

Summary

This review article summarizes the ultrasonographic 
fi ndings of the reticulum, rumen, omasum, aboma-
sum and intestines of goats. Ultrasonographic exami-
nation is done on both sides with the goat in a stand-
ing position using a linear array or convex transducer 
with a frequency of 5.0 to 7.5 MHz. The shape, con-
tour and motility of the reticulum are assessed; this 
organ appears as a crescent-shaped structure with a 
smooth contour immediately adjacent to the dia-
phragm. There are 0.8 to 2.1 reticular contractions per 
minute, which may be mono-, bi- and triphasic. The 
rumen is examined from the 8th to 12th intercostal 
spaces (ICSs) and fl ank on the left, and from the 12th 
ICS and fl ank on the right. The ruminal wall appears 
as a thick echoic line. The dorsal and ventral sacs of 
the rumen are differentiated based on the longitudinal 
groove, which forms an echoic notch. Differentiation 
of the dorsal gas cap, fi bre mat and fl uid layer is not 
always straightforward and varies among goats. The 
omasum is examined from the 6th to 11th ICSs on 
the right. Only the wall closest to the transducer can 
be imaged and it appears as a crescent-shaped echoic 
line medial to the liver. The omasal folds and the wall 
furthest from the transducer cannot be seen. In about 
two thirds of goats, active omasal motility is apparent 
as a transient reduction in size of several centimetres, 
followed by relaxation and return to its original size. 
There is an average of 1.1 contractions per minute. 
The abomasum is examined from the ventral midline 
and the left and right paramedian regions and can al-
ways be seen from the ventral midline. In all but a few 
goats the abomasum is also visible from the left and 
right paramedian areas. It appears as a heterogeneous, 
moderately echoic structure with echogenic stippling. 
The abomasal folds appear as prominent echoic bands 
in about two thirds of all goats. The small and large 
intestines are examined on the right from the 8th to 

Sonographische Untersuchung des Abdomens 
der Ziege. I. Haube, Pansen, Psalter, Labmagen 
und Darm

In dieser Review werden die sonographischen Be-
funde an Haube, Pansen, Psalter, Labmagen und 
Darm bei Ziegen beschrieben. Die sonographische 
Untersuchung dieser Organe erfolgt am stehenden 
Tier von beiden Körperseiten aus mit einem Linear- 
oder Convex-Schallkopf und einer Frequenz zwischen 
5.0 und 7.5 MHz. An der Haube werden Form, Kon-
tur und Motorik beurteilt. Die Haube stellt sich als 
halbmondförmiges Gebilde mit gleichmässiger Kon-
tur dar, welches dem Zwerchfell unmittelbar anliegt. 
Sie kontrahiert sich 0.8 bis 2.1 Mal pro Minute, wobei 
mono-, bi- und triphasische Kontraktionen auftreten 
können. Der Pansen wird links in den Interkostalräu-
men 8 bis 12 sowie der Flanke, rechts im 12. Interkos-
talraum und der Flanke untersucht. Die Pansenwand 
ist als dicke echogene Linie zu erkennen. Die Unter-
scheidung zwischen dem dorsalen und dem ventralen 
Pansensack ist dank der seitlichen Pansenfurche, wel-
che als echogene Einkerbung erscheint, möglich. Die 
Gas-, Futter- und Flüssigphase können nicht bei jeder 
Ziege gleich deutlich voneinander unterschieden wer-
den. Der Psalter wird in den Interkostalräumen 6 bis 
11 der rechten Körperseite untersucht. Er stellt sich als 
halbkugelförmiges Organ medial der Leber dar, wobei 
nur die dem Schallkopf zugewandte Psal terwand zu 
erkennen ist. Die Psalterblätter und die dem Schall-
kopf abgewandte Organwand können nicht dar gestellt 
werden. Bei zwei Dritteln aller Ziegen kann eine ei-
gentliche Psaltermotorik beobachtet werden. Dabei 
verkleinert sich der Psalter um mehrere Zentimeter, 
um danach wieder zu erschlaffen und seine ursprüng-
liche Grösse anzunehmen. Die Anzahl Kontraktionen 
beträgt durchschnittlich 1.10 pro Minute. Der Labma-
gen wird in der Mittellinie des Abdomens und para-
median links und rechts davon untersucht und kann 



U. Braun, D. Jacquat, K. Steininger, Band 155, Heft 3, März 2013, 173 – 184 Schweizer Archiv für Tierheilkunde
© 2013 Verlag Hans Huber, Hogrefe AG, Bern

174 Übersichtsarbeiten/Reviews

Introduction

In today's society, goats are no longer kept as only food 
animals, but have gained in popularity as pets. It is quite 
common for owners of pet goats or valuable breeding 
goats to expect the same diagnostic workup and sophis-
ticated treatment that would be undertaken for a dog, 
cat or horse or other companion animal. In addition to 
clinical examination and laboratory tests, diagnostic pro-
cedures may include radiography, ultrasonography and 
in selected cases even computed tomography. Regardless 
of the procedure used, reference values obtained from 
healthy animals are a prerequisite for the correct inter-
pretation of fi ndings. Therefore, during the past few years 
we have conducted a number of studies in healthy Saanen 
goats to investigate hematological variables (Tschuor et 
al., 2008), computed tomographic imaging of the thorax 
(Ohlerth et al., 2012) and abdomen (Braun et al., 2011a, 
b, c), as well as ultrasonographic characteristics of the 
reticulum (Braun and Jacquat, 2011), rumen (Braun et 
al., 2011), omasum (Braun and Jacquat 2011), aboma-
sum (Braun and Jacquat, 2012), intestines (Braun et al., 
2011), liver (Braun and Steininger, 2011), spleen (Braun 

and Steininger, 2010) and urinary tract (Steininger and 
Braun, 2012). The ultrasonographic fi ndings have been 
published in various international journals and the pur-
pose of this review article was to summarize theses stud-
ies for the veterinary practitioner.

Technique of abdominal 
ultrasonography in goats
A linear array or convex transducer with a frequency of 
5.0 to 7.5 MHZ and a real-time B-mode ultrasound ma-
chine are used to examine both sides and the ventral as-
pect of the abdomen of the standing, non-sedated goat. 
Depending on the settings, the depth of penetration of a 
5.0 to 7.5 MHz transducer varies from 3 to 10 cm. Trans-
ducers with a higher frequency of up to 13 MHZ, and 
therefore a lower depth of penetration, may be used for 
special indications such as the detailed examination of 
the ruminal wall. If a generalized examination of all or-
gans is planned, the goat is examined from both sides and 
also transrectally to image the pelvic organs including the 
uterus, urinary bladder and urethra. The hair is clipped 

the 12th ICSs. Loops of jejunum and ileum are seen 
mainly in cross-section and have a strong motility. 
The intestinal content is usually homogeneous and 
echoic and the diameter of the intestinal loops varies 
from 0.8 and 2.7 cm. The spiral colon and in many 
cases also the caecum can be imaged. The former is 
recognized by its garland-like appearance brought 
about by the centripetal and centrifugal coils of the 
intestine. In the spiral colon and the caecum, only the 
wall closest to the transducer can be imaged because 
of intraluminal gas. The wall appears as a thick echoic 
and slightly undulating line 5.6 to 8.0 cm in length. 
Ultrasonography is an imaging technique that is very 
well suited for the examination of the gastrointestinal 
tract of goats.

Keywords: ultrasonography, goat, reticulum, rumen, 
omasum, abomasum, intestines

von der Mittellinie des Abdomens immer dargestellt 
werden. Bei fast allen Ziegen kann der Labmagen auch 
von links und rechts paramedian gesehen werden. Er 
stellt sich sonographisch als heterogene, mässig echo-
gene Struktur mit echogener Tüpfelung dar. Bei ca. 2 
Dritteln aller Ziegen sind die Labmagenfalten als pro-
minente, echogene Streifen sehr gut erkennbar. Der 
Darm wird rechts in den Interkostalräumen 8 bis 12 
und der Flanke untersucht. Die Darmschlingen von 
Jejunum und Ileum sind grösstenteils im Querschnitt 
darstellbar und weisen rege Motorik auf. Der Darmin-
halt ist meist homogen und echoreich. Der Durch-
messer von Jejunum und Ileum liegt zwischen 0.8 und 
2.7 cm. Am Dickdarm können die Colonscheibe, oft 
auch der Blinddarm dargestellt werden. Die Colon-
scheibe ist an den girlandenartig aneinander gereihten 
echogenen Wölbungen erkennbar, bei denen es sich 
um die spiralig angeordneten Gyri centripetales und 
centrifugales handelt. Infolge des gasigen Darminhalts 
kann nur die dem Schallkopf zugewandte Darmwand 
gesehen werden. Auch am Blinddarm ist nur die dem 
Schallkopf zugewandte Wand zu erkennen. Sie stellt 
sich als 5.6 bis 8.0 cm lange, dicke, echogene und leicht 
gewellte Linie dar. Die Sonographie ist hervorragend 
geeignet, um die oben erwähnten Organe bei der Zie-
ge darzustellen.

Schlüsselwörter: Sonographie, Ziege, Haube, Pansen, 
Psalter, Labmagen, Darm
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on both sides of the body and contact gel is applied to the 
skin. This approach is modifi ed if only selected regions of 
the abdomen are to be examined. 

Reticulum

Indications for ultrasonography of the reticulum

The indications are generally the same as in cattle. They 
include traumatic reticuloperitonitis (which is a rare dis-
ease in goats because they have fastidious eating habits 
and are not usually inclined to eat sharp objects (Bostedt 
and Dedié, 1996; Navarre and Pugh, 2002), vagal indi-
gestion, tumours such as mesothelioma (Krametter et 
al., 2004) and mechanical obstruction of the reticulum 
caused by foreign bodies such as ropes and other items 
eaten by allotriophagic goats. 

Technique of reticular ultrasonography

There have been several publications on ultrasonogra-
phy of the caprine reticulum (Kaske et al., 1994; Jacquat, 
2010; Braun and Jacquat, 2011a). The purpose is to assess 
the shape, contour and motility of the organ. The reticu-
lum is identifi ed and then examined ultrasonographically 
in the cranioventral aspect of the abdomen. The motility 
may be recorded on video for a few minutes for later anal-
ysis. The endpoints of the examination are type, frequen-
cy, amplitude and velocity of the reticular contractions, 
as recently described in detail in Saanen goats (Braun and 
Jacquat, 2011a). The duration of the contractions and in-
terval between them are determined using a stop watch. 
The amplitude of a contraction is determined by placing 
electronic calipers on the screen in the direction of the 
contraction. The velocity of the reticular contraction is 
calculated using the amplitude and the time required for 
the contraction. 

Ultrasonographic fi ndings of the reticulum

The reticulum appears as a crescent-shaped structure with 
an even contour immediately adjacent to the diaphragm 
(Fig. 1). In the sternal region, the reticulum can be seen 
in the midline as well as in the paramedian areas on both 
sides. The different layers of the reticular wall can be iden-
tifi ed only occasionally. The same is true for the mucosal 
folds of the reticulum, which appear in some goats as ir-
regular echoic projections measuring a few millimeters in 
length and extending into the lumen. The number of con-
tractions per minute varies from 0.8 to 2.1 with an average 
of 1.41 ± 0.31 contractions (Braun and Jacquat 2011a). 
Goats have biphasic and triphasic reticular contractions 
with the same characteristics as those seen in cattle (Braun 
and Rauch, 2008) (Fig. 2). In a biphasic contraction, an 
incomplete primary contraction with incomplete relaxa-
tion is followed by a complete contraction with complete 

relaxation. A triphasic contraction occurs when a biphasic 
contraction is immediately preceded by a so-called rejec-
tion contraction, which functions to transport the cud 
into the oesophagus. Monophasic contractions (Fig. 2) 
are of particular interest because they have not been 
documented in cattle. Monophasic reticular contractions 
are the exception and they have only been observed in 
sheep after the oral administation of a 10 % copper sul-
phate solution (Tsiamitas and Brikas, 1981) and in two 
of 144 cows with vagal indigestion (Braun et al., 2009b). 
In a study of 30 goats, biphasic contractions occurred in 
100 % of the goats, monophasic contractions in 90 % and 
triphasic contractions in about 7 % (Braun and Jacquat, 
2011a). It can be assumed that in goats, each rumina-
tion cycle is preceded by a triphasic reticular contraction, 
similar to reports in cattle. The reason why triphasic con-
tractions in goats are relatively rare can be explained by 
the observation that goats only rarely ruminate during 
ultrasonographic examination. Monophasic contractions 
usually occur irregularly between biphasic contractions, 

Figure 1: Ultrasonogram of the reticulum of a three-year-old 
Saanen goat. Ultrasonography was carried out using a 5.0 
MHz convex transducer in the left paramedian of the ster-
nal region. 1 Abdominal wall, 2 Reticulum, 3 Abomasum, Cr 
Cranial, Cd Caudal. (Reproduced from Braun and Jacquat, 
2011a).

Figure 2: Schematic representation of reticular motility. A 
Biphasic reticular contraction, B Monophasic reticular con-
traction, C Triphasic reticular contraction, 1 Duration of the 
fi rst reticular contraction, 2 Duration of the second reticular 
contraction, 3 Duration of the interval between the biphasic 
contraction and the monophasic contraction, 4 Duration of 
the monophasic reticular contraction, 5 Amplitude of the 
fi rst reticular contraction, 6 Amplitude of the monophasic 
reticular contraction. (Reproduced from Braun and Jacquat, 
2011a).
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but in some goats, mono- and biphasic contractions alter-
nate. The total duration of a biphasic contraction varies 
from 5.2 to 8.0 s (mean ± sd, 6.6 ± 0.74 s), and the fi rst 
contraction (2.2 to 3.4 s; 2.8 ± 0.28 s) is slightly shorter 
than the second (2.8 to 5.4 s; 3.9 ± 0.66 s) (Braun and 
Jacquat, 2011a). Monophasic contractions (2.9 to 6.0 s; 
4.3 ± 0.81 s) are signifi cantly shorter than biphasic con-
tractions. The mean interval between two reticular con-
tractions ranges from 29 to 85 s (45.1 ± 12.57 s). The fi rst 
contraction of a biphasic contraction has a mean ampli-
tude of 7.0 ± 0.92 cm and a velocity of 4.4 ± 0.87 cm/s. 
The amplitude and velocity of the second contraction 
could not be measured because the reticulum moved be-
yond the penetration depth of the ultrasound waves and 
thus could not be visualized continuously. Monophasic 
contractions have a mean amplitude of 5.9 ± 1.21 cm and 
a mean velocity of 1.40 ± 0.31 cm/s.

Rumen

Indications for ultrasonography of the rumen

Indications for ultrasonography of the rumen include 
acute ruminal acidosis, which is caused by consumption 
of excessive amounts of readily fermentable carbohydrates 
causing liquefaction of the rumen content, increase in ru-
minal size associated with cranial functional stenosis (fail-
ure of omasal transport) and infl ammatory changes of the 
ruminal wall caused by peritonitis. There is also a case re-
port of a goat with echoic masses on the serosal surface of 
the rumen that were diagnosed as mesothelioma based on 
histological examination (Krametter et al., 2004).

Technique of ruminal ultrasonography

The ultrasonographic examination of the rumen of Saa-
nen goats has recently been described in detail (Jacquat, 
2010; Braun et al., 2011d). The rumen is examined from 
the 8th to 12th intercostal spaces (ICSs) and the fl ank on 
the left side and from the 12th ICS and the fl ank on the 
right side. First, the visibility of the rumen is determined 
on the left and the neighbouring organs are identifi ed. 
The dorsal and ventral visible margins of the rumen are 
determined by measuring the distance from each margin 
to the dorsal midline (Fig. 3), and the size of the rumen is 
calculated by subtracting the distance of the dorsal mar-
gin from the distance of the ventral margin. The location 
of the longitudinal groove is also determined by measur-
ing its distance from the dorsal midline. The dorsal sac of 
the rumen extends from the dorsal visible margin of the 
rumen to the longitudinal groove and the ventral sac ex-
tends from the longitudinal groove to the ventral visible 
margin of the rumen. A transducer with a higher resolu-
tion, for instance 13 MHz, is required for the assessment 
of the gas, fi bre mat and fl uid layers of the rumen. Rumi-
nal motility is assessed from the left fl ank. 

Ultrasonographic fi ndings of the rumen

On the left, most of the rumen is situated immediately 
adjacent to the abdominal wall, and its wall appears as a 
thick echoic line. Differentiation of the various compart-

Figure 3: Schematic representation showing how rumen 
measurements were made in the goats. A Dorsal sac of ru-
men, B Longitudinal groove, C Ventral sac of rumen, 1 Di-
stance between the midline of the back and the dorsal margin 
of the rumen, 2 Distance between the midline of the back 
and the longitudinal groove, 3 Distance between the midline 
of the back and the ventral margin of the rumen, 4 Size of the 
rumen. (Reproduced from Braun et al., 2011d).

Figure 4: Ultrasonogram of the rumen of a three-year-old 
Saanen goat showing the longitudinal groove. This view was 
from the 12th ICS using a 5.0 MHz convex transducer. 1 La-
teral abdominal wall, 2 Dorsal sac of rumen, 3 Longitudinal 
groove, 4 Ventral sac of rumen, 5 Insertion of the greater 
omentum, Ds Dorsal, Vt Ventral. (Reproduced from Braun et 
al., 2011d).
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ments varies; the dorsal and ventral sacs of the rumen can 
usually be differentiated caudally because of the promi-
nent longitudinal groove, which appears as an echoic 
notch (Fig. 4). In contrast to cattle, the anterior dorsal 
blind sac of the rumen is only occasionally visible in goats.
Ruminal contractions cannot be directly visualized but 
the changes seen in the layering of the ruminal content 
provide indirect evidence of ruminal motility. During a 
contraction, the dorsal gas cap becomes smaller and the 
fi bre mat appears larger, but afterwards the layers resume 
their pre-contraction size. 
The rumen can normally be seen from the 9th to 12th ICSs 
and the fl ank on the left. Because of superimposition of the 
lungs, the rumen can only be seen in about 50 % of goats in 
the 8th ICS. The dorsal visible margin or the rumen runs 
parallel to the ventrocaudal margin of the lungs from cra-
nioventral to caudodorsal. Because of superimposition of 
the lungs, the largest distance between the dorsal visible 
margin of the rumen and the dorsal midline occurs in the 
8th ICS and is 18 to 26 cm (21.4 ± 2.57 cm) in Saanen goats 
(Tab. 1, Braun et al. 2011d). This distance becomes pro-
gressively smaller caudally because there is less superim-
position of the lungs, and is smallest at 7 to 14 cm (9.6 ± 
1.80 cm) in the cranial fl ank. The ventral visible margin 
of the rumen runs from craniodorsal to caudoventral; it is 
closest to the dorsal midline at 27 to 42 cm (32.7 ± 3.89 cm) 
in the 8th ICS and furthest at 37 to 60 cm (51.7 ± 5.08 cm) 
in the 12th ICS. The visible size of the rumen is largest at 
29 to 50 cm (41.6 ± 5.13 cm) in the 12th ICS and becomes 
markedly smaller cranially because of superimposition of 

the lungs; it is 5 to 22 cm (11.3 ± 4.29 cm) in the 8th ICS. 
The longitudinal groove of the rumen is always distinct; it 
is furthest from the dorsal midline at 27 to 31 cm (28.3 ± 
2.31 cm) in the 8th ICS and closest at 17 to 27 cm (22.3 ± 
2.68 cm) in the 12th ICS. The dorsal sac of the rumen is 
largest in the cranial fl ank measuring 17.4 ± 4.43 cm and 
smallest in the 8th ICS measuring 6.8 ± 2.02 cm (Tab. 1). 
The ventral sac of the rumen is largest in the 12th ICS at 
29.1 ± 6.03 cm and smallest in the 8th ICS at 2.7 ± 1.16 cm. 
In the cranial fl ank, the rumen is immediately adjacent 
to the abdominal wall, whereas in the 8th to 12th ICSs, 
because of superimposition of the spleen, the rumen is 
displaced from the abdominal wall dorsolaterally by a 
distance equivalent to the thickness of the spleen. 
The degree to which the dorsal gas cap, fi bre mat and ven-
tral fl uid layer can be differentiated from each other var-
ies among goats. The fi bre mat occupies the most space 
in the rumen, followed by the fl uid layer. The dorsal gas 
cap, which occupies the smallest space, is distinct and eas-
ily identifi ed based on the echoic rumen wall and intense 
reverberation artifacts medially (Fig. 5). The fi bre mat is 
echoic and the bordering rumen wall is heterogeneous 
(Fig. 6). The fl uid layer is hypoechoic and the bordering 
rumen wall is homogeneous and smooth. The transition 
from the dorsal gas cap to the fi bre mat is usually easy 
to identify ultrasonographically based on the characteris-
tic features of the two layers, but the distinction between 
fi bre mat and fl uid layer is more diffi cult. At the dorsal 
gas cap, the rumen wall is the thinnest, measuring 0.1 to 
0.4 cm, whereas ventral to the gas cap, it measures 0.2 to 

Table 1: Results of ultrasonographic examination of the rumen in 30 Saanen goats (mean ± sd, range, all variables in cm) 
(reproduced from Braun et al., 2011d).

Organ
Structure

Intercostal space Flank
8 9 10 11 12 Cranial Caudal

Dorsal margin 
of the rumen1

21.4 ± 2.57 
18.0 – 25.5

n = 17

18.5 ± 2.48
12.0 – 22.0

n = 30

15.3 ± 2.44
10.5 – 20.0

n = 30

12.9 ± 1.85
9.5 – 17.0

n = 30

10.0 ± 1.44
7.5 – 13.0

n = 30

9.6 ± 1.80
7.0 – 14.0

n = 30

12.6 ± 4.14
8.0 – 26.0

n = 30

Ventral margin 
of the rumen1

32.7 ± 3.89
27.0 – 41.5

n = 17

37.3 ± 6.43
26.5 – 49.5 

n = 30

43.7 ± 7.47
31.0 – 57.5

n = 30

48.0 ± 6.61
33.0 – 57.5

n = 30

51.7 ± 5.72
37.0 – 60.0

n = 30

51.2 ± 5.08
40.5 – 58.0

n = 30

47.9 ± 6.27
33.0 – 61.0

n = 30

Size of the rumen
 11.3 ± 4.29 
 5.0 – 22.0

 n = 17

18.9 ± 7.49
 6.5 – 32.0

 n = 30

28.4 ± 7.72
 15.0 – 41.0

 n = 30

35.2 ± 6.79
 18.5 – 45.5

 n = 30

41.6 ± 5.13
 29.0 – 50.0

 n = 30

40.9 ± 7.41
10.5 – 50.0

 n = 30

35.3 ± 8.35
16.0 – 46.5

 n = 30

Longitudinal groove 
of the rumen1

28.3 ± 2.31
27.0 – 31.0

n = 3

27.6 ± 2.90
23.0 – 33.0

 n = 17

26.3 ± 3.65
21.0 – 35.0

 n = 29

24.1 ± 3.02
19.0 – 30.5

 n = 30

22.3 ± 2.68
17.0 – 26.5

 n = 30

27.4 ± 4.63
18.5 – 38.0

 n = 30

27.7 ± 3.35
22.0 – 35.0

 n = 30

Size of the dorsal 
ruminal sac

6.8 ± 2.02
 5.0 – 9.0

 n = 3

9.9 ± 2.32
7.0 – 15.0

n = 19

11.1 ± 3.37
 6.0 – 18.5

 n = 29

11.2 ± 2.69
 5.0 – 17.5

 n = 30

12.2 ± 2.27
 7.0 – 16.0

 n = 30

17.4 ± 4.43
 9.5 – 25.0

 n = 30

15.1 ± 3.98
 7.5 – 25.0

 n = 30

Size of the ventral 
ruminal sac

2.7 ± 1.16
 2.0 – 4.0

 n = 3

10.9 ± 7.04
 1.0 – 24.0

 n = 19

17.8 ± 8.01
 4.5 – 29.5

 n = 29

24.2 ± 7.29
 8.0 – 34.5

 n = 30

29.1 ± 6.03
16.5 – 39.0

 n = 30

24.2 ± 5.03
13.5 – 35.0

 n = 30

20.5 ± 7.08
 7.0 – 32.0

 n = 30

Distance from the 
abdominal wall

1.27 ± 1.28
0.0 – 3.4
n = 11

2.36 ± 1.23
0.0 – 4.0
n = 23

2.85 ± 0.84
1.4 – 4.8
n = 23

2.53 ± 0.75
1.3 – 3.8
n = 23

1.95 ± 0.77
0.0 – 2.9
n = 23

0.01 ± 0.03
0.0 – 0.2
n = 30

0.04 ± 0.10
0.0 – 0.5
n = 30

1 Centimetres from midline of the back
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0.8 cm. On the right, the rumen can be seen in the fl ank 
in most goats and occasionally also in the 12th ICS.

Omasum

Indications for ultrasonography of the omasum 

The omasum is involved in various gastrointestinal dis-
orders, but primary diseases of the omasum are rare. 
Omasal impaction and omasitis occur mainly in cattle 
(Dirksen, 2002; Radostits et al., 2007), but conceivably 

could also occur in goats. Paresis of the omasum, charac-
terised by cessation of infl ux of ingesta from the reticu-
lum and leading to anterior functional stenosis syndrome 
(Dirksen, 2002), is also primarily a disease of cattle. The 
omasum may be affected secondarily by other disease 
processes such as peritonitis, or by ileus, which can cause 
retrograde congestion of the omasum with ingesta and 
dilation of the organ. A goat with mesothelioma had 
nodular changes of the omasum (Braun et al., 2009a).

Technique of omasal ultrasonography

The ultrasonographic examination of the omasum 
of Saanen goats has recently been described in detail 
(Jacquat, 2010; Braun and Jacquat, 2011b). All inter-
costal spaces on the right are examined from dorsal to 
ventral with the transducer held parallel to the ribs to 
assess the omasal wall, laminae and omasal motility. The 
thickness of the wall is measured electronically using the 
electronic calipers. The location and size of the omasum 
are determined by measuring the distance between the 
dorsal midline and the dorsal visible limit of the omasum 
and the distance between the dorsal midline and the ven-
tral visible limit of the omasum, and by subtracting the 
former from the latter, analogous to the measurements 
of the rumen. The omasum is then observed during fi ve 
minutes to detect possible omasal motility. 

Ultrasonographic fi ndings of the omasum

The omasum is seen in the 8th and 9th ICSs in all but a 
few goats (Tab. 2), and less commonly in the 6th, 7th, 10th 
and 11th ICSs. In most goats, the omasum is seen in three, 
and occasionally in four or even fi ve consecutive ICSs. In 
contrast to cattle, the omasum of goats is not immediately 
adjacent to the abdominal wall, but instead displaced from 
the abdominal wall by the liver. The omasum appears as a 
curved echoic line, which represents the omasal wall clos-
est to the transducer (Fig. 7). The omasal laminae and the 
omasal wall furthest from the transducer cannot be seen 
because of the gaseous nature of the omasal content. 
The dorsal limit of the omasum forms a craniodorsally 
convex line running from cranioventral to caudodorsal 
(Fig. 8) and its greatest distance from the dorsal midline 
is measured in the 6th ICS at 24.0 to 29.0 cm (25.9 ± 
2.39 cm) (Braun and Jacquat, 2011b). This distance pro-
gressively decreases caudally and is smallest in the 11th 
ICS measuring 16.5 cm on average. The ventral limit of 
the omasum forms a slightly convex line, which runs 
from cranioventral to caudodorsal. For the dorsal limit, 
the largest and smallest distances from the dorsal midline 
are measured in the 6th and 11th ICS, respectively. The 
size of the omasum is largest in the 9th ICS (10.2 cm) and 
decreases both cranially and caudally. The omasum is the 
smallest in the 11th ICS at an average of 6.7 cm. 
Because of its proximity to the diaphragm, the omasum 
moves synchronously and passively with respiration. 

Figure 5: Ultrasonogram of the rumen in the region of the 
gas cap in a fi ve-year-old Saanen goat viewed from the dorsal 
left fl ank using a 5.0 MHz linear transducer. 1 Abdominal 
wall, 2 Rumen wall, 3 Reverberation artifacts, Ds Dorsal, Vt 
Ventral. (Reproduced from Braun et al., 2011d).

Figure 6: Ultrasonogram of the fi bre mat of the rumen of 
a three-year-old Saanen goat viewed from the mid-region 
of the left fl ank using a 5.0 MHz linear transducer. 1 Abdo-
minal wall, 2 Rumen wall, 3 Fibre mat of the ruminal con-
tents, Ds Dorsal, Vt Ventral. (Reproduced from Braun et al., 
2011d).
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Active omasal motility is seen in about two thirds of 
goats. During a contraction, the omasum decreases in 
size by several centimetres and then returns to its origi-
nal size. At times the contractions are so strong that 
the omasum disappears temporarily from the monitor 
screen. The number of contractions varies from 0.3 to 
2.0 with a mean of 1.1 contractions per minute, and each 
contraction lasts 4.5 to 9.2 s with a mean of 6.4 s. The 
interval between two contractions ranges from 28 to 52 s 
with a mean of 40.4 s. 

Abomasum

Indications for ultrasonography 
of the abomasum

Abomasal diseases affect young as well as mature goats. 
Abomasal tympany is a signifi cant problem in artifi cially 
raised goats that are allowed to drink large quantities of 
milk or milk replacer at infrequent intervals. This leads to 

Table 2: Results of ultrasonographic examination of the omasum of 30 Saanen goats (reproduced from Braun and Jacquat, 2011b).

Variable ICS 
(No. of goats) Mean SD Variation

Dorsal visible limit*
 

6 (4) 25.9 2.39 24.0 – 29.0

7 (16) 23.2 2.69 20.0 – 29.0

8 (29) 20.1 2.64 16.0 – 28.0

9 (30) 17.8 2.46 13.0 – 24.0

10 (24) 16.9 3.47 10.0 – 25.0

11 (3) 16.5 4.44 1.5 – 20.0

Ventral visible limit*

6 (5) 33.6 2.88 29.0 – 36.0

7 (16) 30.8 5.13 23.5 – 41.0

8 (29) 29.0 3.79 23.0 – 39.0

9 (30) 27.9 3.54 22.0 – 37.0

10 (23) 25.5 4.59 18.0 – 36.0

11 (3) 22.7 4.65 17.5 – 26.5

Size (cm)

6 (4) 8.9 2.59 6.5 – 12.0

7 (16) 7.1 4.82 3.0 – 21.0

8 (29) 9.2 3.26 5.0 – 18.0

9 (30) 10.2 3.14 5.0 – 20.0

10 (24) 8.5 2.55 5.0 – 15.0

11 (4) 6.7 1.30 6.0 – 9.0

ICS = Intercostal space
* Centimetres from midline of the back

Figure 7: Ultrasonogram of the omasum and liver of a 
5-year-old Saanen goat viewed from the 9th intercostal space 
with a 5.0-MHz convex transducer. The omasum appears as 
a curved echogenic line medial to the liver. 1 Abdominal 
wall, 2 Liver, 3 Omasum, 4 Portal vein, Ds Dorsal, Vt Ventral. 
(Reproduced from Braun and Jacquat, 2011b)

Figure 8: Location of the omasum: The lines drawn on the 
goat represent the dorsal and ventral limits of the omasum 
from the 6th to the 11th intercostal space. These limits cor-
respond to the mean positions of the dorsal and ventral li-
mits of the omasum in 30 healthy goats. (Reproduced from 
Braun and Jacquat, 2011b).
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excessive fermentation in the abomasum and severe dis-
tension of the abdomen (DeBey et al., 1996; Matthews, 
2009b). Pyloric obstruction by phytobezoars has been de-
scribed in adult goats (Bath and Berg, 1979). Abomasal 
emptying defects, known as functional pyloric stenosis 
in cattle, also occur in goats (Edwards and Nevel, 2008). 
Abomasal impaction occurs mainly in goats that are fed 
forage high in indigestible fi bre and are deprived of water 
(Linklater and Smith, 1993; Matthews, 2009b). Abomasal 
infestation with Haemonchus contortus and Telodorsagia 
circumcincta is also very common (Matthews, 2009a). 
Severe haemonchosis results in oedema and congestion 
of the abomasal mucosa and marked enlargement of the 
abomasal lymph nodes (Pérez et al., 2001). Retrograde 
congestion of the abomasum following ileus of the small 
intestine has been described in a goat with a phytobezoar 
in the duodenum (Sherman, 1981). In contrast to cattle, 
left and right displacement of the abomasum is extremely 
rare in goats (Smith and Sherman, 2009) and there is only 
one case described in the literature (West et al., 1983). 

Technique of abomasal ultrasonography

Ultrasonography of the caprine abomasum was fi rst 
described by Braun and Jacquat (2012) and is a useful 
technique for the assessment of the position, size and 
content of the stomach. The abomasum is scanned from 
the ventral midline and from the left and right para-
medial regions, and the location of the organ and ap-
pearance of its wall, folds and contents are assessed. The 
visible length of the abomasum is calculated from the 
distances of its cranial and caudal visible limits from 
the caudal end of the xyphoid in the ventral midline 
(Fig. 9). The width of the abomasum is determined by 
measuring the distances from the ventral midline to the 
maximum left and right visible abomasal limits at the 
point of maximum transverse expansion using a mea-
suring tape. The vertical dimension of the abomasum 
(height) is measured from the ventral midline at the 
level of its maximum height using the electronic cali-
pers (Fig. 10). 

Ultrasonographic fi ndings of the abomasum

The abomasum appears as a heterogeneous, moderately 
echoic structure with echogenic stippling, similar to 
cattle (Fig. 11). It can always be seen from the ventral 
midline because it is directly adjacent to the abdominal 
wall in this region. In all but a few goats the abomasum 
is also visible from the left and right paramedian re-
gions, but the abomasal wall itself cannot be identifi ed. 
The abomasal folds appear as prominent echoic bands 
in about two thirds of all goats (Fig. 12). Because of su-
perimposition of the small intestine, the pylorus can 
only very rarely be identifi ed with certainty; it may ap-
pear as a round structure with a hypoechoic lumen and 
an echoic torus pyloricus and pyloric folds (Fig. 13). 

Figure 10: Schematic representation of determination of the 
height and length of the abomasum in Saanen goats. A Re-
ticulum, B Anterior dorsal blind sac of the rumen, C Dorsal 
sac of the rumen, D Ventral sac of the rumen, E Abomasum, 
1 Visible height of the abomasum, 2 Visible length of the ab-
omasum. (Reproduced from Braun and Jacquat, 2012).

Figure 9: Schematic representation of the location, length 
and width of the abomasum in Saanen goats. A Xyphoid, B 
Abomasum, 1 Distance between the cranial abomasal limit 
and the end of the xyphoid, 2 Distance between the caudal 
abomasal limit and the end of the xyphoid, 3 Visible length 
of the abomasum, 4 Visible width of the abomasum. (Repro-
duced from Braun and Jacquat, 2012). 
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The abomasum occupies similar amounts of space on 
the left and right. It expands further to the left cranially 
and further to the right caudally. The cranial and caudal 
visible limits of the abomasum are – 0.3 ± 2.34 cm and 
10.3 ± 3.08 cm from the xyphoid, respectively, and the 
visible longitudinal dimension varies from 7.0 cm to 15.0 
cm (10.7 ± 1.96 cm). It should be noted that the visible 
length of the ultrasonographically assessed abomasum 
differs from its true length because of superimposition of 
the reticulum and rumen (see Fig. 10). The same applies 
to the visible height of the abomasum, which varies from 
3.3 to 10.6 cm (6.7 ± 1.79 cm). The maximum width of 
the abomasum is 30.2 ± 7.43 cm. 

Intestines

Indications for ultrasonography of the intestines 

In goats as well as in cattle, the principal indication for ul-
trasonographic examination of the intestine is suspected 
ileus. With ileus the small intestine is non-motile and di-
lated, and in rare instances, the actual cause of ileus can 
be visualised. Another indication is suspected paratuber-
culosis because the intestinal wall of goats suffering from 
this disease is markedly thickened compared with healthy 
goats (0.8 ± 0.4 vs. 6.9 ± 1.1 mm) (Tharwat et al. 2012) 
and the mesenteric lymph nodes, which are normally not 
seen sonographically, are enlarged. 

Technique of intestinal ultrasonography

For the examination of the small intestine, the 8th to 
12th ICSs and the fl ank are examined on the right from 
dorsal to the ventral midline with the transducer held 
parallel to the ribs or perpendicular to the longitudinal 
axis of the body as previously described in cattle (Braun, 
2009a) and goats (Braun et al., 2011e). The appearance, 

Figure 11: Ultrasonogram of the abomasum of a fi ve-year-
old Saanen goat, viewed from the left ventral paramedian 
region using a 5.0 MHz convex transducer. The abomasum 
is seen caudal to the reticulum and appears as a hetero-
geneous, moderately echogenic structure with multifocal 
echogenic foci. 1 Abdominal wall, 2 Abomasum, 3 Reticu-
lum, Cr Cranial, Cd Caudal. (Reproduced from Braun and 
Jacquat, 2012). 

Figure 12: Ultrasonogram showing an abomasal fold in a 
3.5-year-old Saanen goat, viewed from the left ventral pa-
ramedian region using a 5.0 MHz convex transducer. The 
abomasal fold is seen as echogenic, undulating structure 
within the abomasal contents. 1 Abdominal wall, 2 Reticu-
lum, 3 Abomasum, 4 Abomasal fold, Cr Cranial, Cd Caudal. 
(Reproduced from Braun and Jacquat, 2012).

Figure 13: Ultrasonogram showing the pylorus in a four-
year-old Saanen goat, viewed from the 10th intercostal space 
on the right using a 5.0 MHz linear transducer. The pylorus 
has a heterogenous echogenic appearance and is round to 
oval in cross section. 1 Lateral abdominal wall, 2 Pylorus, 3 
Small intestines, Ds Dorsal, Vt Ventral. (Reproduced from 
Braun and Jacquat, 2012).
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dia meter, content, wall thickness and motility are subjec-
tively assessed and the number of intestinal loops and the 
presence of sections of the large intestine are recorded for 
each ICS and for the fl ank. In addition, the diameter of 
the intestine is measured using the electronic calipers.
For the examination of the large intestine, its size is deter-
mined in the 10th to 12th ICSs and the fl ank on the right 
as described in cattle (Braun, 2009a) and goats (Braun et 
al., 2011e). The content, wall thickness, stratifi cation of 
the wall and motility are assessed and the diameters of the 
spiral colon and the caecum are measured. 

Ultrasonographic fi ndings of the intestine

The cranial part of the duodenum usually cannot be dif-
ferentiated from the remaining intestinal tract, but the 
descending duodenum can be clearly differentiated from 
other sections of the small and large intestines in the 
majority of goats. As described in cattle, the descending 
duodenum is identifi ed by its proximity to the abdominal 
wall and location between the two serosal layers of the 
greater omentum (Fig. 14). It is usually seen dorsally in 
the cranial fl ank or sometimes in the caudal ICSs and its 
content is homogeneously echoic. The wall thickness of 
the descending duodenum is 0.5 to 1.7 mm, the diameter 
is 0.8 to 2.3 cm (1.3 ± 0.37 cm) and there are 1 to 8 (3.7 ± 
2.05) contractions per minute (Braun et al., 2011e).
The jejunum and ileum can be seen in all goats, but they 
cannot be differentiated from each other. These sections 
of the small intestine are most commonly seen in the ven-
tral right fl ank, less frequently in the ventral parts of the 
last ICSs and only occasionally in the dorsal fl ank. Loops 
of jejunum and ileum are mostly seen in cross-section 
and rarely longitudinally, and are characterised by strong 

motility (Fig. 15). The frequency of contractions cannot 
be determined because the intestines are constantly in 
motion. The intestinal content is usually homogeneous 
and echoic. The diameter of the jejunum and ileum rang-
es from 0.8 to 2.7 cm (1.6 ± 0.33 cm), but most measure-
ments are 1.2 to 1.8 cm and only rarely exceed 2.5 cm. 
The thickness of the walls of the jejunum and ileum is 0.8 
to 2.1 mm. Goats with paratuberculosis have thickening 
of the wall of the small intestine (Tharwat et al., 2012).
The large intestine can always be seen and in most goats 
it is also possible to image the caecum separately. These 
structures are most commonly seen dorsally in the right 
fl ank and sometimes ventrally and rarely (spiral of co-
lon) or never (caecum) in the 9th to 12th ICSs. The spiral 
colon is easily identifi ed by the garland-like appearance 
of the centripetal and centrifugal coils of the intestine 
(Fig. 16). The spiral colon is often located medial to the 
small intestine and not directly adjacent to the abdom-
inal wall, and because of a distal acoustic shadow cre-
ated by the intraluminal gas, only the wall closest to the 
transducer can be imaged. During the ultrasonographic 
assessment of the spiral colon, parts of the proximal 
loop are usually also seen. The thickness of the wall of 
the spiral colon ranges from 1.0 to 2.6 mm and the di-

Figure 14: Ultrasonogram of the descending duodenum in 
the craniodorsal fl ank of a four-year-old Saanen goat. 1 La-
teral abdominal wall, 2 Descending duodenum, 3 Greater 
omentum, 4 Large intestine, Ds Dorsal, Vt Ventral. (Repro-
duced from Braun et al., 2011e). 

Figure 15: Ultrasonogram of the jejunum in longitudinal 
and cross-section in the cranioventral fl ank of a three-year-
old Saanen goat. 1 Lateral abdominal wall, 2 Jejunum, longi-
tudinal section, 3 Jejunum, cross-section, 4 Empty intestine, 
5 Large intestine, 6 Greater omentum, Ds Dorsal, Vt Ventral. 
(Reproduced from Braun et al., 2011e). 
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Figure 16: Ultrasonogram of the spiral colon in the caudo-
dorsal fl ank of a three-year-old Saanen goat. 1 Lateral abdo-
minal wall, 2 Greater omentum, 3 Spiral colon, Ds Dorsal, Vt 
Ventral, Md Medial. (Reproduced from Braun et al., 2011e).

Figure 17: Ultrasonogram of the caecum in the caudodorsal 
fl ank of a three-year-old Saanen goat. 1 Lateral abdominal 
wall, 2 Greater omentum, 3 Caecum, Ds Dorsal, Vt Ventral. 
(Reproduced from Braun et al., 2011e).

ameter from 0.8 to 2.0 cm (1.1 ± 0.24 cm). Likewise in 
the caecum, only the wall closest to the transducer can 
be imaged. The wall appears as a thick, echoic, slightly 

undulating line with a length of 5.6 to 8.0 cm (6.6 ± 0.69 
cm) (Fig. 17) and a thickness of 1.8 to 4.1 mm (3.0 ± 
0.74 cm).

Examen échographique de l'abdomen de la 
chèvre: I. bonnet, panse, feuillet, caillette, 
intestins

On décrit dans cette revue les images échographiques 
du bonnet, de la panse, du feuillet, de la caillette et des 
intestins chez la chèvre. L'examen de ces organes a lieu 
sur l'animal debout, depuis les deux côtés du corps, 
au moyen d'une sonde linéaire ou convexe avec une 
fréquence comprise entre 5 et 7.5 MHz. On juge de la 
forme, du contour et de la motricité du bonnet. Celui-
ci se présente comme une formation en demi-lune 
avec un contour régulier, jouxtant immédiatement le 
diaphragme. Il se contracte de 0.8 à 2.1 fois par mi-
nute, des contractions mono-, bi- et triphasiques pou-
vant se produire. La panse est examinée à gauche par 
les espaces intercostaux 8 à 12 et le fl anc et à droite par 
le 12ème espace intercostal et le fl anc. On reconnait la 
paroi de la panse comme une ligne échogène épaisse. Il 
est possible de différencier le sac dorsal du sac ventral 
de la panse grâce au pli latéral, qui se présente comme 
une encoche échogène. Les phases gazeuses, alimen-
taires et liquidiennes ne peuvent pas être différenciées 

Esame ecografi co dell'addome della capra. 
I. reticolo, rumine, omaso, abomaso, intestino

In questo resoconto sono descritte le caratteristiche 
ecografi che di reticolo, rumine, omaso, abomaso e in-
testino nelle capre. L'esame ecografi co di questi organi 
avviene con l'animale in piedi, da entrambi i lati del 
corpo con un trasduttore lineare o convesso e con una 
frequenza compresa tra 5.0 e 7.5 MHz. Per il reticolo 
vengono valutati forma, contorno e motricità. Il reti-
colo deve essere a forma di mezzaluna con un contor-
no uniforme, che si appoggia direttamente al diafram-
ma. Esso si contrae dalle 0.8 alle 2.1 volte al minuto. 
Possono pure verifi carsi delle contrazioni mono, bi, e 
trifasiche. Il rumine, viene esaminato a sinistra tra gli 
spazi intercostali da 8 a 12 e nel fi anco; a destra nel 12 
spazio intercostale e nel fi anco. La parete del rumine è 
visibile come una spessa linea ecogena. La distinzio-
ne tra il sacco ruminale dorsale e ventrale è possibile 
grazie alla scanalatura laterale del rumine, che appare 
come una tacca ecogena. La fase gassosa, solida e liqui-
da non può essere chiaramente distinta tra le capre. 
L'omaso è esaminato negli spazi intercostali da 6 a 11 
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les unes des autres de façon identique chez toutes les 
chèvres. Le feuillet est examiné du côté droit par les 
espaces intercostaux 6 à 11. Il se présente comme un 
organe hémisphérique, médialement au foie, seule 
la paroi proche de la sonde étant reconnaissable. Les 
lames du feuillet ainsi que la paroi la plus éloignée 
ne peuvent pas être visualisées. On peut observer 
une motricité propre du feuillet chez deux tiers des 
chèvres. Le feuillet diminue alors de plusieurs centi-
mètres avant de se relâcher à nouveau pour reprendre 
sa taille d'origine. Le nombre de contractions s'élève 
en moyenne à 1.10 par minute. La caillette est exami-
née par la ligne médiane de l'abdomen ainsi que de 
part et d'autre de celle-ci. Elle peut toujours être visua-
lisée depuis la ligne médiane. Chez presque toutes les 
chèvres, elle peut également être visualisée paramédia-
lement à gauche comme à droite. A l'échographie, la 
caillette se présente comme une structure hétérogène, 
moyennement échogène avec des taches plus écho-
gènes. Chez environ deux tiers des chèvres, les plis de 
la caillette dont facilement reconnaissables comme 
des bandes échogènes proéminentes. On examine les 
intestins par la droite, dans les espaces intercostaux 8 
à 12 et par le fl anc. Les anses du jéjunum et de l'iléon 
sont principalement visualisables en coupe trans-
versale et présentent une motricité importante. Le 
contenu intestinal est la plupart du temps homogène 
et échogène. Le diamètre du jéjunum et de l'iléon varie 
entre 0.8 et 2.7 cm. Sur le gros intestin, on peut visuali-
ser la boucle spirale du colon ainsi que souvent le cae-
cum. La boucle spirale du colon est reconnaissable à 
des proéminences échogènes arrangées en guirlandes, 
qui représentent les gyri centripetales et centrifugales 
formant une spirale. A cause du contenu gazeux de 
l'intestin, seules les parois situées du côté de la sonde 
peuvent être visualisées. Il en est de même pour le cae-
cum. La paroi de ce dernier se présente comme une 
ligne épaisse, échogène et légèrement ondulée, de 5.6 
à 8 cm de longueur. L'échographie est une excellente 
méthode pour visualiser les organes décrits ci-dessus 
chez la chèvre.

nel lato destro del corpo. Si presenta come un orga-
no semisferico mediale al fegato, in cui solo la parete 
dell'omaso rivolta verso il trasduttore è riconoscibile. 
Gli strati dell’omaso e la parete dell'organo rivolta 
verso il trasduttore non possono essere visualizzati. 
Nei due terzi di tutte le capre può essere osservata una 
motricità propria all'omaso. Qui, l'omaso si riduce di 
alcuni centimetri al fi ne di tornare a rilassarsi e as-
sumere la sua dimensione originale. Il numero delle 
contrazioni è in media di 1,10 al minuto. L'abomaso 
viene esaminato sulla linea mediana dell'addome e 
paramediana destra e sinistra e può essere sempre vi-
sibile dalla linea centrale dell'addome. In quasi tutte le 
capre, l'abomaso può essere visto anche da sinistra e 
destra sulla linea paramediana. Esso si presenta all'e-
cografi a come eterogeneo, di struttura moderatamen-
te ecogena con punteggiature ecogene. In circa due 
terzi di tutte le capre, gli strati di abomaso sono delle 
lamelle prominenti ed ecogene chiaramente ricono-
scibili. L'intestino viene esaminato a destra negli spazi 
intercostali da 8 a 12 e nel fi anco. Le anse intestinali 
del digiuno e dell'ileo sono in gran parte rappresentate 
in sezione trasversale e dotate di una atti va capacità 
motoria. I contenuti intestinali sono in genere omo-
genei e iperecogeni. Il diametro del digiuno e dell'ileo 
si situa tra 0.8 e 2.7 centimetri. Sull'intestino crasso 
si possono distinguere il disco del colon e spesso an-
che l'appendice. Il disco del colon è riconoscibile dalla 
forma ecogena di volta a festoni, la quale agisce come 
una spirale centripeta ordinata e con circonvoluzioni 
centrifughe. A causa del gas contenuto nell'intestino, è 
visibile dal trasduttore solo la parete intestinale a fron-
te. Anche l'appendice, può essere vista solo nella pare-
te a fronte del trasduttore. Essa si presenta come una 
linea lunga, spessa, ecogena e leggermente ondulata di 
5.6 a 8.0 cm. L'ecografi a è il metodo per eccellenza per 
rappresentare i suddetti organi della capra.
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